An investigation of the molecular properties and stability of intermediates of proenkephalin in isolated bovine adrenal medullary chromaffin granules.
An antiserum to a synthetic peptide corresponding to residues 95-117 of bovine proenkephalin recognizes all the major intermediates of this prohormone in bovine adrenal medulla (Birch, N. P. and Christie, D. L. (1986) J. Biol. Chem. 261, 12213-12221). This antiserum enabled an investigation of the stability and molecular properties of intermediates in the processing of proenkephalin in bovine adrenal medullary chromaffin granules. Intact and hypotonic lysates of chromaffin granules were incubated at 37 degrees C and the stability of intermediates assessed by gel filtration followed by radioimmunoassay and gel electrophoresis in combination with immunoblotting. Processing was slow in intact granules compared with incubations of hypotonic lysates which resulted in the selective cleavage of an Mr 27,000 intermediate and increases in the amounts of immunoreactivity of lower molecular weight. Protease inhibitors increased the stability of the 27-kilodalton intermediate, the most effective being p-chloromercuribenzoate. Preliminary evidence was obtained for the regulation of the processing of this intermediate by soluble factors present in chromaffin granules. It appears that membrane-associated intermediates of proenkephalin are relatively stable, although analysis of soluble immunoreactivity released during the incubation of chromaffin granule membranes showed a decrease in the 27-kilodalton intermediate and increased amounts of lower molecular weight intermediates. Analysis of hypotonic lysates by two-dimensional gel-electrophoresis showed that proenkephalin intermediates exhibit significant microheterogeneity. It will be important to compare the products of proenkephalin generated by purified proteases with a putative role in the processing of this prohormone with the properties of endogenous intermediates as revealed in this study.